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Chirp 扩频的 OFDM 水下语音通信系统，该系统具有低复杂度、强抗多径、抗
多普勒频偏和抗噪声等优良特性，能够保证语音在水下可靠、稳定地传输。 
本文的主要工作与创新点如下： 
（1）提出基于频域 Chirp 扩频的 OFDM 水下语音通信系统。该语音通信系
统结合 OFDM 和 Chirp 扩频两种技术的优点并克服它们的不足，在多变复杂的
水声通信信道中，具有强抗多径、抗多普勒频偏和抗噪声等特性。 
（2）设计基于频域 Chirp 扩频的 OFDM 水下语音通信系统的整体框架。在
发送端通过对频域的 Chirp 信号进行快速傅立叶反变换（IFFT），在接收端，
用多路混频滤波和 Chirp 相关解调代替 OFDM 系统的快速傅立叶变换（FFT），
并且在系统中删除载波同步和信道估计模块，可以极大降低系统的复杂度。 







































In the process of constantly exploration and development of the marine resources, 
people’s requirement of underwater communication is growing. voice communication 
is one of the most important and direct way of underwater communication, which 
makes the research on underwater voice communications more urgent. But in the 
process of transmission voice will be affected by some not ideal characteristics of 
channel, such as serious of multiplicity extension, limited bandwidth which is 
available and high level of noise, So in the field of underwater acoustic 
communication, it is urgent to seek a way which can ensure underwater voice transmit 
reliably and stably. 
The technology of Orthogonal Frequency Division Multiplexing in underwater 
acoustic communication own the characteristics of strong resistance of narrowband 
interference, strong anti-multipath, resistance of narrowband interference, high 
utilization of band, but it has the disadvantage of high peak-to-average ratio, has a 
high requirement for synchronization, sensitive to the frequency offset of carrier and 
phase noise. The technology of linear frequency modulation（Chirp）signal  spread 
spectrum has some features of significant anti-interference, resistance to Doppler 
frequency shift, and resistance to decline and so on, but it has faults such as low 
band utilization, system complex. This paper design and realize an OFDM underwater 
voice communication system based on frequency chirp spread spectrum, the system 
has low complexity, strong anti-multipath, strong resistance to doppler frequency shift 
and anti-noise and other advantage, it can ensure voice transmit reliably and stably in 
the water. 
The main work and innovations in this paper are summarized as follows: 
(1) The proposal of OFDM underwater voice communication system based on 
frequency chirp spread spectrum. The voice communication system combines with 
the advantage of two technology of OFDM and Chirp spread spectrum and overcomes 
their shortcomings, in the complex underwater acoustic communication channel, the 
system has features such as strong anti-multipath, strong resistance to doppler 
















(2) Design the overall framework of the OFDM underwater voice 
communication system based on frequency chirp spread spectrum. At the sender chirp 
signal on frequency is performed with the inverse fast Fourier transform (IFFT), at the 
receiver, the fast Fourier transform (FFT) of OFDM system is replaced with the 
multiplex mixer and chirp correlate demodulation, and this system do not need the 
module of carrier synchronization and channel estimation which can greatly reduce 
the complexity of this system 
 (3) Simulate and implement on DSP of the OFDM underwater voice 
communication system based on frequency chirp spread spectrum. Validates the 
effectiveness and reliable transmission performance of the system through analyzing 
the basic principle and Matlab simulation of the system; followed by the detailed 
designation of  the method of implementation, and prove the validity of the method  
through data simulation; finally verify that the reliable performance through the pool 
and sea test, and reduction of  the voice is very well, the communication effect reache  
the expected requirements. 
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第 1 章 绪论 
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在 19 世纪 60 年代开始时，英国伯明翰大学就开始了对水声通信技术进行
研究和水声通信设备进行开发。紧接着，拉夫堡理工大学、麻省理工大学和




1991 年，WHOI 研制了基于 60MHz 的 TMS30c44 处理器的 MFSK 通信系
统，通过实验，可以达到 200bit/s的传输速率和 10km的传输距离[11]。  





几年来的水下声学 Modem有 Universal Deck Box UDB-9400、Teledyne Gateway 
Buoy和 960 Series ATM-966、920 Series ATM-926、910 Series ATM-915、903 
















Degree papers are in the “Xiamen University Electronic Theses and 
Dissertations Database”.  
Fulltexts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on 
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary 
loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn 
for delivery details. 
厦
门
大
学
博
硕
士
论
文
摘
要
库
